Abstract-Painless and painful crises are common phenomena in sickle cell crises. People with sickle cell disorder(SCD) do experience both chronic and acute pain throughout life. The painful crisis is unpleasant with wide variation in intensity, quality, duration and persistence. It accounts for over 60% of hospital admissions in any given year of persons affected with SCD. Little attempt has been made to survey gender differences in frequency and intensity of pain as well as types of crises often experience by individuals suffering SCD. Thus researches focusing on gender differences in SCD crises are rare despite the fact that women often report lower pain thresholds, higher pain ratings, and lower to learned for pain. Men affected by SCD also experience low nitric oxide. Psychologically, women experienced high level of anxiety over pregnancy related crises. Thus, limited understanding and awareness exists among mental health practitioners on the need for genetic counseling and about the psychotherapeutic management of painful crises in persons affected by SCD. Hence, the need for this paper which attempt to examine the differences in crises as well as proffer solutions for the genetic and mental health implications of these disorders.
I. INTRODUCTION
Painless and painful crises are common phenomena in sickle cell disorder which is an inherited autosomal recessive genetic disorder of hemoglobin (Hb) structure caused by point mutation at the sixth position in beta globin chain, valine substituting glutamic acid [1] The affected person inherits 2 mutant globin genes-one is always the sickle mutation (abnormal haemoglobin structure). This leads to periodic episodes of pain and damages the vital organs. Sickle red cells die after only about 10 to 20 days, instead of the usual 120 days. There are 4 important genotypes among patients of West African origin: SS, sickle cell-hemoglobin C (SC), sickle cell-beta thalassemia (Sβ° and Sβ+). The most severe form of SCD is homozygous sickle cell anemia (Hb SS). Many affected persons do experience both chronic and acute pain throughout life. Painful crises are caused by recurrent acute vaso-occlusion usually occur whenever partially or totally deoxygenated Hgb molecules distort their normal disk shape, producing stiff, sticky, sickle-shaped cells that obstruct small blood vessels and produce vaso-occlusion as well as the disruption of oxygen to body tissues. Globally, Nigeria has the largest population of carriers / SCT -Hb AS; about 100,000 babies are born annually with SCA.
SCD affects males and females equally, and is responsible for increased morbidity and mortality in affected persons. Significant gender differences in morbidity and mortality have been reported in adults with sickle cell disease [2] . For instance Garvin Jr [3] noted that morbidity appears to be increased in males. In a cooperative study of Sickle Cell Disease, Platt, et al [4] found the median age of death of 42 years for men and 48 years for women, a greater difference than in black control subjects. For example, hyper-hemolytic crisis is associated with red cell G6PD deficiency, and therefore considerably more likely in boys than girls.
Garvin [5] also stated that gender related differences in red blood cell production are noted in adolescence and persist throughout adult life. Baum, Dunn, Maude, et al [6] also observed a striking increase in veno-occlusive crisis after age 15 years, with a greater rate of pain attacks in males than females. Gladwin, Schechter, Ognibene, et al [7] also found that female patients have slightly greater fetal hemoglobin levels, which may be protective; and concluded that the basis for these differences could lie in the observation that nitric oxide bioavailability and responsiveness are reduced in males but not females with sickle cell disease. The onset of puberty may be delayed by several years in both boys and girls with sickle cell disease.
In spite these findings little attempt has been made to survey gender differences in frequency and intensity of pain as well as types of crises often experience by individuals suffering SCD. Thus, limited understanding and awareness exists among mental health practitioners on the need for genetic counseling and about the psychotherapeutic management of painful crises in persons affected by SCD. Hence, this cross-sectional quantitative survey study was undertaken to assess the gender differences in sickle cell episodic painful crises among affected persons in Nigeria in order to proffer solutions for the genetic and mental health implications of sickle cell disorder.
This cross-sectional quantitative survey study was undertaken to assess the gender differences in sickle cell episodic painful crises among affected persons in Nigeria in order to proffer solutions for the genetic and mental health implications of sickle cell disorder.
III. RESEARCH QUESTIONS  What are the demographical variables of the study's respondents?
 How many of the male respondents have ever had painful erection without desire for sex?  How many of the male respondents have experienced either a) stuttering or b) major priapism?  How many of the respondents have ever been hospitalized for painful erectile crises?  What are the physical changes experienced by the boys since age 12?  Is there any increase in SCD crises which may be associated with these developmental tasks?  How many of the female respondents menstruate?  What are the ages of onset of menarche for those who do?  Do the respondents ever experience severe SCD crises during menstruation?  If yes, how often do they experience severe SCD crises during menstruation?  How many of the respondents have ever been hospitalized for SCD crises during menstruation?  What is the attitude of adolescent girls with sickle cell disease towards pregnancy?  What are the reasons given for the negative feelings?
IV. METHODOLOGY
The study adopted a cross-sectional quantitative survey research design. A total of 40 {Male = 20, 50% & Female = 20, 50%} respondents participated in the study. The face-to-face validated SCD Pubertal and Priapism Questionnaire was administered to them during their SCD club meetings in three different locations in Lagos States, Nigeria. The instrument consisted of three sections. Section A sought respondents demographical variables, Section B which is for Boys only sought information on priapism crises and onset of pubertal changes in adolescence, while Section C (-girls only) sought information on SCD crises in relation to Menstruation and general attitudes of respondents towards pregnancy. The instrument showed a modest degree of reliability coefficient of 0.78 using Guttman split-half paradigm, and a corresponding split-half internal consistency following Spearman-Brown where the reliability coefficient was 0.7862. The Croncbach alpha of 0.80 reliability coefficient further exemplified a general measure of internal consistency. Percentages were calculated for statistical analysis using SPSS version 17.
V. RESULTS
Results obtained from this study indicated that 17(85%) adolescent boys had experienced priapism (stuttering = 8, 47% and major priapism = 9, 53%); and that 12 (71%) had been admitted at one point in time in the hospital for the treatment of priapism (see Table I-Table IV) .
The findings of this study also showed that 80% of the female respondents had attained menarche; with the following variations their age of onset: 14 years = 3(18.75%); 15 years = 7 (43.75%); 16 years = 4 (25%); & 17 years = 2(12.5%).
The findings also showed that 13 (81%) of the girls who had attained menarche have had severe painful crises during menstruation and that 62% have experienced severe pains on monthly basis, 23% quite often and 15% once in a while. It also showed that 9 (69%) of the girls had been hospitalized for SCD crises during menstrual flow in the past; and that 11 (55%) of the girls had negative attitude towards pregnancy. 
VI. DISCUSSION
The findings of this study on the gender differences in adolescents with SCD are similar to the observations of Gladwin et al in a study [8] . In a study conducted in Dallas with 21 African-American patients (men =11 & women = 10, ages 18 to 55) with sickle cell disease and 18 African Americans without sickle cell disease (controls); Gladwin et al observed that Nitric Oxide (NO) is up to two times more available in women than men with sickle cell anemia [9] . The result showed that the men appear to have problems both in making nitric oxide and with increased destruction of nitric oxide.
VII. IMPLICATIONS FOR GENETIC COUNSELLING AND PSYCHOTHERAPY
The findings of this study have serious implications for genetic counseling and psychotherapy. The psychological complications in patients with SCD mainly result from the impact of pain and symptoms on their daily lives and society's attitudes towards them [10] . Both children and adults with sickle cell disease often suffer from depression. The financial costs of medical treatments combined with lost work can be very burdensome. Any chronic illness places stress on the patient and family, but sickle cell patients and caregivers often face great obstacles in finding psychological support for the disease. Anie et al. [11] have also shown that society's attitudes and perception do have a psychological pain, fear of death, and lost time and social isolation at school and work [13] are enormous. These are not just the physical pain which the patients endure, but emotional pain caused by psychological and social factors such as gender, age, education, and socioeconomic status. These thus set the imperatives for psychotherapists and genetic counselors to develop skills such as coping style, coping capacity, and social support that will assist affected persons deal with pain intensity, pain threshold, and pain tolerance, both clinically and in research settings. Thus, a thorough understanding of the key gender differences of vaso-occlussive crises among mental health practitioners will facilitate effective administration of genetic counseling and psychotherapy for the amelioration of psychosocial burden of these disorders. Thence, the need to provide answers to pertinent Going through pregnancy and labour procedure might be like adding pain to pain; I am indifferent though the idea of getting pregnant is scary; I am not sure I can combine the stress to the SCD crises; I am afraid; the pregnancy crises might be worse than what I am currently experiencing during menstruation; Pregnancy may worsen the frequency of crises and degree of excruciating pain that I experience monthly; I am scared, because I know someone who died of pregnancy complications; I do not want to imagine the painful crises it may cause, I just want to live one day at a time; I do not know which SCD crises I will survive;
VIII. KEY GENDER DIFFERENCES IN SCD CRISES
A thorough review of literature has revealed the following gender difference in VOC: -Inflammation in the arteries (sickle cell disorders have been linked to inflammation in the arteries, probably due to the blocking of the blood vessel by the misshapen red blood cells); Low level of Nitric Oxide in males; Acute and Chronic Complications more likely in boys than girls; Morbidity and Mortality (Platt, et al., reported a median age of death of 42 years for men and 48 years for women, a greater difference than in black control subjects in a study) [14] ; onset of pubescence (This may be delayed by several years in both boys and girls with sickle cell disease); and Menstruation & PMS (These could be traumatizing for girls with HbSS, SC & SBeta + -. Some girls have reported an increase in episodes of painful crisis during their menstrual periods because they are losing blood on top of their low hemoglobin count); Others include priapism and pregnancy related crises.
Priapism is an unwanted, prolonged erection of the penis in males with Hb SS, SC, S-βthal etc. It can last for hours and often causes pain. it often occurs during sleep. Priapism does not occur because of sexual feelings or desires. Rather it occurs when red blood cells sickle and change the chemistry of the blood, causing a blockage of normal blood flow draining from the penis. There are two major types of priapism-a) Come and Go form which is also known as stuttering priapism and b) Stay for Long type which is also known as Acute or Major priapism. Major priapism is often preceded by a long history of minor or stuttering episodes. In impact on patients with SCD. Palermo et al. [12] also noted increased anxiety, depression, social withdrawal, aggression, poor relationships and poor school performance. Thus the impacts of its emotional strain from unpredictable bouts of a prevalence study conducted by Adeyoju et al. [15] on a sample of 130 males with SCD in UK & Nigeria with Mean age 25y SD 11; range 4y -66y; 78% SS; 15% SC; 1.5% S-thal; 46 (35%) reported history of priapism; 72% stuttering & 52% major priapism; Mean age of onset was 15y; 75% first episode before age 20y; and of 46 (35%) with priapism 10 (21%) reported erectile dysfunction. Pregnancy related complication include high-risk pregnancies mainly because of fetal risks; infections and thromboembolic events); cesarean deliveries; gallbladder problems; acute Sequestration Crisis; preeclampsia, eclampsia, preterm labor/birth, placental abruption, fetal growth restriction, miscarriage (0 -30%)., a low-birth-weight baby i.e. < 2.5kg ; Stillbirth or Intra-Uterine Growth Restriction (malnutrition)affecting baby.
IX. THE TREATMENT MODALITIES
VOC require multidisciplinary care from sickle cell specialist such as psychologists, genetic counsellors, paediatricians, physicians, haematologists, obstetricians, orthopaedic surgeons, urologists and nurses. The training, dedication and experience of above members of the team can make a significant difference to quality of lives and survival.
X. GENETIC COUNSELING AND PSYCHOTHERAPY
Genetic counseling is one of the fundamental means of reducing the impact of or eliminating sickle cell disorder. It enables parents and affected individuals to make informed decisions in their own interest about future family planning on pregnancies. In developing Nations like Nigeria, there is a dearth of qualified genetic professionals and genetic services are rare and are rarely consulted except when there are manifest problems. The view available ones are seldom consulted except in cases of severe or chronic deliberating problems. It is therefore, imperative for genetic counseling to be encouraged in Nigeria for genotype testing before marriage; prenatal diagnosis and informed decision on whether to keep or terminate affected pregnancy when one or both parents are positive; before the adolescent becomes sexually active and should be reinforced periodically. Available genetic counseling services which could be offered persons with SCD and their care givers are preconception Counseling (PC); Pregnancy and Abortion Counselling; Genetic Screening; Antenatal Haemoglobinopathy Screening; Multiple Pregnancies and safe delivery and Spousal selection counseling.
XI. WHAT IS THE REALITY OF IMPLEMENTING GENETIC COUNSELLING AND PSYCHOTHERAPY IN NIGERIA?
First, the religious specificity and cultural sensitivity of the Nigerian society to marriage, singleness, and childlessness are likely to hinder a lot of Nigerians from accessing genetic counseling services such as genotype diagnosis before marriage, pre-conception counselling and pre-natal diagnosis.
Also, the socio-economic factors (e.g. poverty, work in the family) are closely related to health and negatively impact SCD affected persons in Nigeria. In terms of health care financing, the adverse effects of poverty on the health of SCD affected persons are well established in literature [16] . It is also reflected in their access to modern diagnostic equipment and health services [17] . Individually financed health services leave large groups of the affected population, especially those from the lower economic groups without coverage. There are high rate of poverty (50-60%) among affected families, particularly those in the rural areas [18] . Majority of them cannot afford maintenance of routine medication and drug compliance; neither could they afford genetic counseling and psychotherapeutic services. This therefore necessitates the need for a holistic integration of genetic counseling services and mental health care at PHC level across the nation.
XII. RECOMMENDATION
First is the need for creation of large scale awareness the nation about the importance of genetic services. Although, presently, no genetic counseling clinic is known [19] in Nigeria. Large scale awareness of genetic understanding and screening is yet to be implemented in Nigeria [20] . Genetic counseling and the diagnosis are usually made in general practice when it is presented with a severe complication. Even when tragedies such as two or more miscarriages, still births, or children die in infancy, many at times doctors do not order a blood test to take a closer look at genetic make-up of parents or refer them to a genetic counselor. Therefore, the most important challenge is to raise the awareness on its causes and prevention through health education [21] . Hence the need for greater awareness about sickle cell disorders, especially in sub-Saharan African and Nigeria in particular.
There is also the need for Advocacy engagement with policy makers and key stakeholders on health matters in the Society. The economic, social and psychological impact of sickle cell disorders on patients are often neglected in rural communities in Nigeria. Therefore, Nigerian Government need to integrate genetic counseling and mental health into primary health care, provide mental health care in general hospitals and develop community-based mental health services. This is because primary Health Care (PHC) service is the first level of health care that most people encounter and feel comfortable with at the grassroots.
Next is the need for training and curriculum review. In view of the urgent needs for these services in Nigeria, it is apt for key stakeholders in the education industry and curriculum developers to mainstreaming genetic counseling and psychotherapy training into core clinical psychology training in tertiary institutions across the nation. This will build capacities of trainees in becoming well-informed genetic counselors and psychotherapists. There is also the need for development of therapy manuals and practice guidelines in for effective implementation in biopsychosocial management of SCD which may include brief therapy, individual therapy and group therapy techniques. The key stakeholders are administrators responsible for developing and approving psychotherapy training programs which includes psychotherapists in universities and members of curriculum committees; teachers and supervisors who directly provide psychotherapy training; and the consumers; that is, those who receive psychotherapy training and provide psychotherapy to patients [22] .
Finally, the is the need for public education on the basics of genetic counseling across the nation. Bankowski and Capron [23] suggested that education about human reproduction and genetics should be part of the educational heritage of every person. The principle of respect for persons and the "ethics of care" suggest that individuals and families should participate in decision making [24] . Generally, users of genetic services are more likely to assess information accurately, more likely to reach informed decisions, and more likely to cooperate in treatment if they work together actively with professionals. In order for individuals and families in Nigeria to be active participants, it is necessary that they receive some basic education about genetics. This can best be achieved for the public through education in schools, education of the media and education of health workers in contact with individuals at the primary health care level. Combining educational goals with community genetic services and prevention measures integrated into primary health care may prove very valuable in disseminating the correct genetic information to the population in general [24] .
XIII. CONCLUSION
The societal burden of SCD is genetically mediated and sometimes complicated by economic and environmental factors, thus, requiring multi-disciplinary care, most especially the contributions of behavior geneticists and other mental health practitioners for the psychosocial management of any form of psychopathological condition traceable to behavior deficits and conflicts over repressed childhood traumas and SCD associated pains.
APPENDIX SCD Pubertal and Priapism Questionnaire

Oluwatoyin Olatundun ILESANMI (PhD)
This questionnaire is designed solely for research purposes. Any information provided will be used strictly for academic exercise only. The instrument is purely seeking information on the relationship between SCD crises and adolescents developmental tasks, particularly the experience of menarche and menstruation in girls and pubertal changes in boys with SCD. Your cooperation in filling the questionnaire is therefore highly requested. Thank you. 
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